Influence of Sulphur and Boron on growth and yield of Zaid Sunflower

Abstract

A field experiment was conducted during Zaid (summer) season of 2023 at Crop
ResearchFarm Department of Agronomy, SHUATS, Prayagraj(U.P). The experiment was
laid out in Randomized Block Design with ten treatments which are replicated thrice on the
basis of one year experimentation.The treatment consisted of 3 levels of sulphur (20 kg/ha,
40kg/ha and 60 kg/ha) and boron (0.5%, 1% and 1.5%) along with recommended dose
ofnitrogen, phosphorus, potassium and control (60:45:45 NPK kg/ha), this experiment was
laidout in a Randomized Block Design with 10 treatment and replications thrice
applicationsulphurTheapplicationofSulphur-60kg/ha+Boron-

1.5%(Treatment9)recordedsignificantlymaximumnumberofflowersperplant(3.00),seeds/capit
ulum (308.00), test weight (50.87 g), seed yield (1111.20 Kkg/ha), stover
yield(3126.90kg/ha),harvestindex(26.23%)was obtained in the treatment of sulphur-60kg/ha
Boron-1.5%. It was concluded that for obtaining higher vyield components with

betterqualityofSunflowerapplicationofSulphur-60kg/ha+Boron-1.5%wasrecommended.
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INTRODUCTION

Sunflower is one of four major oil crops worldwide. It is considered as one of the essential oil
crops in Egypt. Sunflower can be used as an oil crop for human nutrition, in oil industry and
as animal feed. Sunflower is considered to be one of the most photoperiodic crops in Egypt. It
has broad climatic tolerance and high tolerance to drought. Sunflower has an advantage over
soybeans as it has a higher per unit area yield. It accounts for approximately 13 % of the total
vegetable oils produced worldwide. In Egypt, many initiatives have been undertaken to
increase the total yield of oil crops in order to bridge the gap between the production of edible
oils and the consumption of them by increasing the yield of sunflower. Karnataka accounts
for almost half of the total area covered by sunflower in India and ranks first in terms of area
and production. AP ranks second in terms of production, followed by UP. UP has the highest
productivity while Tamil Nadu has the lowest productivity.

Sunflower oil is considered premium in comparison to other vegetable oils. Sunflower oil is



the preferred oil among consumers all over the world because of its health benefits.
Sunflower oil in India is the biggest selling oil in branded oil segment. The sunflower oil
content ranges from 48-53%. Sunflower oil is a premium oil with a pale yellow colour used
for cooking purposes and margarine. Sunflower oil contains 64% linoleic acid which helps in
lowering cholesterol levels in the coronary artery of the heart. The oil contains high levels of
Alpha tocopherol which is a form of vitamin E.

“World sunflower production in 2021-22 increased to 56.96 million tonnes from 50.74
million tonnes in 2020-21. Imports increased from 2.86 million tons to 3.68 million tons.
Exports increased from 3.06 million tons to 3.88 million tons. The consumption also
increased from 50.00 million tons to 56.51 euros. From 2022-23, the stock of goods also
increased t02.61 from 2.35 million tonnes. In India, the sunflower crop covered 1,502 lakh
hectares (3,712 lakh acres) during the old kalam (kharif) season of 2021-22, compared to
1,191 lakh hectares (2,943 lakh acres) during the same period in 2020-21. Karnataka 1.093
lakh ha (2.550 lakh ha), Maharashtra 0.150 lakh ha (0.371 lakh ha) and Andhra Pradesh 0.019
lakh ha (0.047 lakh acre) are the major sunflower-growing states in India, along with old
kalam (khar.2 -220). lakh ha). According to the government's first preliminary estimate,
India’s total kharif sunflower production in 2021-22 is 0.95 lakh tonnes against 0.77 lakh
tonnes last year. The state government has increased the minimum support price of sunflower
by Rs 130 in 2021-22. 5885 to Rs 6015 per cent” (Aditya 2021).

“Sulfur plays a dominant role in improving sunflower grain quality and nitrogen and
phosphorus use efficiency” (Najer et al., 2011). “Sulfur is considered a high-quality food
because it affects not only yield, but also crop quality by affecting protein metabolism, oil
synthesis and amino acid formation. On average, sulfur application increases oil content in
larger oilseeds by 11.3 percent in peanuts, 9.6 percent in mustards, 6.0 percent in linseeds,
and 3.8 percent in sunflowers” (Sharma et al. 2009).

Sunflower is one of the most sensitive crops to Boron deficiency. One of the main reasons for
the low productivity of sunflower is poor seed attachment and a high percentage of chaff
seeds in the center of the capitulum. It has been reported that micronutrients play an
important role in increasing the germination percentage of sunflower seeds by influencing
growth and yield components. Therefore, the purpose of this experiment was to determine the
effect of sulfur and boron levels and boron application methods on sunflower growth and

yield.



MATERIALSANDMETHODS

Experiments on the effect of sulfur and boron on foliage at different concentrations of sulfur
and the effect of recommended rates of fertilizer (RDF) on sunflower growth and yield were
conducted at the Crop Research Farm of Nain Agricultural Institute in Zaid season 2023-
2024. , SHUATS, Prayagraj, located at 250 24 42 N, 810 50 56 E and 98 m above mean sea
level. This area is located on the right side of the Yamuna river along the PrayagrajRewa
road, about 5 km from Prayagraj town. . A composite soil sample was collected from a depth
of 0-30 cm. It was air dried, crushed and tested for physical and chemical properties. The soil
was sandy clay with soil reaction (pH 7.6), organic matter 0.69 (0.72%), nitrogen (152.7
kg/ha), phosphorus. (10.4 kg/ha), potassium (174.0 kg/ha), sulfur (7.2 mg/kg), Zn (0.72
mg/kg) and available B (0.56 mg/kg). Experiments were carried out in a randomized
blockdesign withnine treatments( T1-S 20kg/ha+ Boron- 0.5%,T2- Sulphur20kg/ha +Boron-
1%, T3-Sulphur20kg/ha+Boron-1.5%, T4-Sulphur40kg/ha+Boron-0.5%, T5-Sulphur40 kg/ha +
Boron - 1, T6- Sulphur 40 kg/ha + Boron - 1.5% , T7- Sulphur 60 kg/ha + Boron -0.5%,T8-
Sulphur60kg/ha+Boron-1,T9-Sulphur60kg/ha+Boron-1.5%,T10-Control(60-45-45) NPK
kg/ha. Experimental plots consisted of three levels of sulphur (20kg, 40
kghand60kg/ha)assoilapplicationandB(0.5%,1%and1.5%)asfoliarapplicationandcontroli.e.,

recommended N, P and K (60:45:45 kg/ha) alone as soil application. All the
treatmentswereappliedbybalancingtotheinitialsoiltestvaluesandcroprequirementstojustifythecr

opresponseto thesupplied nutrients in both years.

Results and Discussion:

Number of flowers per plant: Significantly higher number (3.00) was recorded in the
application ofSulphur — 60 kg/ha + Boron — 1.5%, Sulphur — 40 kg/ha + Boron — 1.5%, Sulphur
— 40 kg/ha + Boron — 0.5% and minimum was recorded in Control (RDF): 60:45:45 (NPK)
kg/ha (1.22).The increase in stem diameter by boron application at sowing time might be the
result of efficient carbohydrates and sugar translocation which might have increased by borate
sugar complex formation, as also reported by Silva et al., (2011).

Seeds per capitulum: Significantly higher number of seeds per capitulum (308.00) was
recorded in the application ofSulphur — 60 kg/ha + Boron — 1.5%, Sulphur — 40 kg/ha + Boron
—1.5% (301.00) was statistically at par with T9 and minimum was recorded in Control (RDF):
60:45:45(NPK) kg/ha (291.00).

Test weight: Significantly highest was recorded in the application ofSulphur — 60 kg/ha +
Boron — 1.5% (50.87 g), Sulphur — 40 kg/ha + Boron — 1.5% (50.56 g) was statistically at par
with T9 and minimum was recorded in Control (RDF): 60:45:45 (NPK) kg/ha (43.85 g).



Seeds yield (kg/ha): maximum number of seed yield (1111.20) was recorded in the application
ofSulphur — 60 kg/ha + Boron — 1.5%, Sulphur — 40 kg/ha + Boron — 1.5% (1091.31) was
statistically at par with T9 and minimum was recorded in Control (RDF): 60:45:45 (NPK)
kg/ha (1024.21).

The use of sulfur was also very useful in improving the diameter of the capitula. Since it is an
essential element for oilseeds, its greater channeling into the head is required and application of
boron increased seed diameter, which may be due to greater anthezopollen production capacity
and pollen grain viability (Shekawat and Shivay, 2008). Sunflower seed yield was enhanced by
the role of boron in enhancing pollen viability and stigma susceptibility, which increases seed
quantity and increases photosynthetic transfer to sink, which increases seed yield, as reported
by Prasad in 2015.

Stover vyield (kg/ha): maximum number of stover yield (3126.90) was recorded in the
application ofSulphur — 60 kg/ha + Boron — 1.5%, Sulphur — 40 kg/ha + Boron — 1.5%
(3091.80) was statistically at par with T9 and minimum was recorded in Control (RDF):
60:45:45 (NPK) kg/ha (2835.40).

Harvest index (%): maximum (26.6 %) was recorded in the application ofSulphur — 60 kg/ha
+ Boron —1%, minimum was recorded in Sulphur — 40 kg/ha + Boron —0.5% (26.05 %).

Conclusion
On the basis of one season experimentation, from the results, it can be concluded that
applicationof (Sulphur—60kg/ha+Boron-1.5%) Treatment 9 in Sunflower has recorded

highestseedyield, gross return, net return and benefit cost ratio.

Tablel.EffectofsulphurandborononyieldattributesandyieldofSunflower



S No | Treatments Number Seeds/ca | Testw | Seedyiel | Stovery| Harvest
offlowersp pitulum eight d (kg/ha)| ield index
er plant (no.) (9) (kg/ha) | (%)
(no.)

1. Sulphur — 20 kg/ha + Boron —

0.5% 1.20 296.00 45.83 1044.00 | 2897.3 | 26.51

2. | Sulphur — 20 kg/ha + Boron —

1% 2.07 298.00 47.78 1063.50 | 2979.2 | 26.30

3. | Sulphur — 20 kg/ha + Boron —

1.5% 2.07 297.00 47.42 1059.90 | 2950.1 | 26.45

4. | Sulphur — 40 kg/ha + Boron —

0.5% 3.00 298.00 48.28 1068.50 | 3032.8 | 26.05

5. | Sulphur — 40 kg/ha + Boron —

1% 2.00 295.00 44.78 1033.50 | 2853.4 | 26.60

6. |Sulphur —40 kg/ha + Boron —

1.5% 3.00 301.00 50.56 1091.31 | 3091.8 | 26.09

7. | Sulphur — 60 kg/ha + Boron —

0.5% 2.00 297.00 46.90 1054.70 | 2932.9 | 26.45

8. | Sulphur — 60 kg/ha + Boron —

1% 1.20 295.00 45.46 1040.30 | 2871.4 | 26.60

9. |Sulphur - 60 kg/ha + Boron —

1.5% 3.00 308.00 50.87 1111.20 | 3126.9 | 26.23

10. |Control(RDF): 60:45:45NPK

kg/ha 1.22 291.00 43.85 1024.21 | 2835.4 | 26.54
F — Test S S S S S NS

SEm (1) 0.36 2.76 0.57 15.85 45.80 | 0.517
CD (p=0.05) 1.07 8.20 1.72 47.11 136.08 | 1.536
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